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TRAY 



Field of the Invention 

The present invention relates to a press of pressure 
cell type/ a tray for use in a press of pressure cell 
type and a method for manufacturing such a tray. 

5 

Background Art 

A press of pressure cell type generally comprises a 
force -absorbing press body which defines a press chamber. 
In the upper part of the press chamber, a press plate and 

10 a diaphragm of rubber or another resilient material are 
arranged, which together form a pressure cell. The pres- 
sure cell communicates with a source of pressure and ex- 
pands when a pressure medium is supplied. In the lower 
part of the press chamber, a structural suppoi~t or a tray 

15 is arranged, which comprises a bottom plate having a tray 
frame. The tray supports a working tool or a forming 
tool, a workpiece, a mat of rubber or another resilient 
material, covering the forming tool and the workpiece. 

Presses of pressure cell type are used, among other 

2 0 things, when forming sheet -shaped blanks, for example 

sheets of steel or aluminium, for short series products 
within the aircraft industry and the motor industry. The 
sheet is placed in the press in such a manner that one of 
its sides faces a forming tool. The resilient diaphragm 

25 is arranged on the other side of the sheet. A closed 

space between the diaphragm and the press plate located 
above the diaphragm constitutes the pressure cell and 
this space is filled during the forming process with a 
pressure medium. By pumping additional pressure medium 

30 into the pressure cell, the pressure is increased in the 
pressure cell and the resilient diaphragm is pressed dur- 
ing stretching against the sheet which, in its turn, is 
formed round or in the forming tool . When the sheet com- 
pletely fits to the tool, the pressure in the pressure 
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cell is released and the diaphragm is removed from the 
sheet, after which the formed component can be taken out 
of the press. 

Another field in which presses of pressure cell type 
5 are used is wood compaction when a workpiece of wood is 
exposed to high pressure, either in a forming tool or on 
its own. Reasons for compacting wood are, for example, 
that it is desirable to increase the hardness of the 
wood, decrease the moisture content or to obtain a phase 

10 in pressure impregnation. 

In traditional presses of pressure cell type, use 
has been made of a forged tray, in which at least the 
short sides of the tray are provided integrally with the 
bottom of a tray. The short sides and the radius transi- 

15 tion to the bottom of the tray have to be dimensioned in 
such a manner that they can manage high working pres- 
sures. This means that the tray becomes unnecessarily 
thick and heavy. 

SE 452 436 discloses a press of pressure cell type 

20 which was developed with the purpose of solving the 

above-mentioned problem. Said patent specification dis- 
closes a press plant having a forged, cylindrical press 
body which defines a press chamber. A tray which supports 
a forming tool and a workpiece is inserted into the press 

25 chamber. A large annular support which is arranged round 
the press body is adapted to absorb load being induced on 
the tray during a pressing operation. Each time the tray 
is to be taken out or inserted, the annular support has 
to be elevated in order to make the press chamber acces- 

30 sible. This is a complicated and time-consuming method. 

Summary of the Invention 

The object of the present invention is to provide a 
press of pressure cell type which reduces the above- 
35 mentioned problems. 
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Another object of the invention is to provide a tray 
which, in comparison with prior-art technique, gives ad- 
vantages when handling a press of pressure cell type. 

These and other objects which will be evident from 
5 the following description are achieved by a press of 

pressure cell type, a tray and a method, which have the 
features indicated in the appended claims. 

In the following specification, it should be under- 
stood that a "tray" according to the present invention 

10 means a device with the purpose of including a forming 

tool and/or a workpiece. In the traditional sense, it may 
thus comprise walls and a bottom plate. However, it 
should also comprise an essentially annular configuration 
which is adapted to be arranged in a detachable manner on 

15 a separate bottom plate; for example, the tray can rest 
on a bottom plate belonging to a press body, or a bottom 
plate which can be pushed in and pulled out of the press. 
In the detachable variant, the tray is thus tubular and 
has a through aperture which is defined by an annular 

20 wall configuration or tray frame. Herein, annular means a 
shape that forms a closed path. 

In the present application, terms describing posi- 
tion and direction, such as "vertical" and "horizontal" 
are used. In the application, these terms are defined 

25 with respect to the tray arrangement. Consequently, the 
circumference of the tray arrangement runs horizontally, 
whereas its height has an extension vertically. In the 
application, it should also be understood that 
"over/upwards/above" and "under/downwards/below" are de- 

30 fined with respect to the main direction of the pressing, 
i.e. so that a press plate is located above a diaphragm 
which, in its turn, is located above a bottom plate. This 
means that vertically is defined as perpendicular to the 
press plate and horizontally as parallel to the press 

35 plate. The plane of a tray is thus a horizontal plane. 
The above-mentioned definitions have been indicated for 
the sake of clarity since the press of pressure cell type 
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can be inclined in different manners and, due to this 
fact, the relative directions can vary. 

According to one aspect of the invention, a press of 
pressure cell type is provided. The press comprises a 
5 force -absorbing press body which encloses a press cham- 
ber, in which press chamber a tray is arranged. The tray 
comprises a tray frame which defines a space for arrang- 
ing a forming tool and/or a workpiece. According to the 
invention, prestressing means are arranged on the exter- 
10 nal surface of the tray frame and induce a compressing 
prestress which acts in planes parallel to the plane of 
the tray, i-e. essentially horizontal planes. The tray 
frame presents a curvature substantially along its entire 
circumference . 

15 According to another aspect of the invention, a tray 

is provided for use in a press of pressure cell type. The 
tray comprises a tray frame, wherein prestressing means 
that induce a compressing prestress, which acts in planes 
parallel to the plane of the tray, are arranged on the 

20 external surface of the tray frame. The tray frame pre- 
sents a curvature substantially along its entire circum- 
ference . 

The present invention is thus based on the under- 
standing that considerable improvements regarding han- 

2 5 dling and time expenditure can be provided by moving the 
force-absorbing function closer to the actual tray, with- 
out needing to use forged, thick trays. Consequently, the 
invention does not apply the known principle of improving 
the technique by having external means, such as an annu- 

30 lar support, which are arranged outside the press body in 
order to absorb forces which are induced in the tray dur- 
ing the pressing. On the contrary, such external means 
are excluded in the present invention by prestressing 
means instead being integrated with the tray. According 

35 to the invention, the tray is thus adapted to independ- 
ently absorb or withstand load unlike the prior-art press 
having the annular support. The prestressing means ac- 
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cording to the invention allow a considerable decrease of 
the thickness of the tray as regards short sides or ends 
and radius transitions compared with a traditionally 
forged tray. This means that the tray according to the 
5 invention allows a greater working depth in relation to 
previously known forged trays and also that aspects such 
as manufacturing and transport of the tray are improved. 

In addition to the prestressing means, the curved 
shape of the tray frame also conduces to the tray being 

10 able to independently absorb radial load around the whole 
horizontal plane. According to at least one embodiment 
the external surface of the tray frame is curved in its 
circumferential direction, while the internal surface of 
the tray frame, i.e. the surface that defines said space, 

15 presents straight portions in the circumferential direc- 
tion. Alternatively, the internal surface of the tray 
frame may be curved in the circumferential direction, 
while the external surface of the tray frame presents 
straight portions in the circumferential direction. Ac- 

20 cording to at least another embodiment both the internal 
surface and the external surface of the tray frame are 
curved in the circumferential direction. Within the scope 
of the present invention it is thus possible to provide 
an independently force -absorbing tray by providing at 

25 least one of said internal surface and said external sur- 
face curved in the circumferential direction of the tray 
frame. 

The external surface of the tray frame has prefera- 
bly circular shape. Alternatively, the internal surface 
30 of the tray frame has circular shape. Another possibility 
is that both the internal surface and the external sur- 
face have circular shape. 

Instead of said circular shape the tray frame may 
have an elliptical or an oval shape. A further alterna- 
35 tive is a shape of a super-ellipse, i.e. a closed curve 
which is something between an ellipse and a rectangle, 
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having the equation \x/a\ n + \y/b\ n = 1, where the expo- 
nent n > 2 . 

Thanks to the fact that the at least one of said 
surfaces of the tray frame lacks straight portions in the 
5 circumferential direction, e.g. in accordance with one of 
the above mentioned shapes, such stress concentration 
that otherwise appear in the tray due to straight por- 
tions is avoided. The prestressing means are adapted to 
induce a compressing prestress on the tray in planes 

10 which are parallel to the plane of the tray, i.e. planes 
which are perpendicular to the main direction of the 
pressing. Preferably, the prestressing means are arranged 
on the external circumferential surface of the tray, i.e. 
the external surface of the tray frame, in the form of 

15 wound prestressing elements. Said plane of the tray lies 
preferably in parallel with a bottom plate on which a 
forming tool and/or a workpiece is intended to be ar- 
ranged . 

According to an advantageous embodiment of the press 

2 0 of pressure cell type, the tray comprises a number of 

plate-shaped lamellar means which abut against one an- 
other. Each lamellar means is annular and has a central 
through hole. The lamellar means which are plate- shaped 
are thus arranged on one another in different planes of 

25 the tray or planes of the plate and are arranged concen- 
trically with the central holes. A workpiece, such as a 
metal sheet or a piece of wood, is intended to be ma- 
chined in the space that is mutually formed by the holes 
of the concentric lamellar means. 

30 Advantageously, the tray is prestressed in such a 

manner that each lamellar means is individually 
prestressed. This is preferably provided by a prestress- 
ing element being arranged on each lamellar means. It has 
turned out to be particularly advantageous to use and 

3 5 wind by means of a prestressing element that is band- 

shaped and has essentially the same width as the thick- 
ness of a lamellar means. 
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It is made clear by that mentioned above that the 
invention is also based on the understanding that, by di- 
viding the tray arrangement into several annular parts, 
the manufacturing and transport of a tray are facili- 
5 tated, and the handling is made easier when the press of 
pressure cell type is in operation. These parts or lamel- 
lar means can be assembled to a tray at the location 
where the press is to be used and can also be dismounted 
individually for further transport or storage. The dis- 
10 mountability also has advantages when a press plant is in 
operation, which will be made evident by the following 
description. 

The tray can have a tool -holding function. In the 
lower portion of the space, a forming tool can be ar- 

15 ranged having a workpiece arranged thereon. In the case 
of wood compaction, the forming tool can be excluded. 

As already mentioned, at least one preferred embodi- 
ment of the invention comprises the features that the 
tray is divisible because of the fact that it comprises 

20 lamellar means of the above-described type which are dis- 
mountably arranged on one another. In connection with a 
pressing operation, the lowest lamellar means is prefera- 
bly detachably arranged on a bottom plate in the press 
chamber. A diaphragm support is preferably arranged above 

25 the uppermost lamellar means, and a press plate is, in 

its turn, arranged above the diaphragm support. The holes 
in the lamellar means thus together form a space which is 
defined by the inner wall of the internal lamellar means, 
the bottom plate and a diaphragm which is placed in the 

30 diaphragm support. Depending on, for instance, working 

depth, one or more lamellar means can be arranged between 
the lowest lamellar means and the diaphragm support. Al- 
ternatively, the tray comprises only one lamellar means. 
Preferably, the divisible tray is arranged in the 

35 press chamber in such a manner that the diaphragm support 
placed above the tray can be lifted in the direction to- 
wards the press plate. This allows a practical insertion 



WO 03/099484 



PCT/SE03/00789 



8 

and removal of the tray as will be described in the fol- 
lowing. Actuating means, such as hydraulic pistons, are 
suitably adapted to lift the diaphragm support (and pos- 
sibly also one or more lamellar means) . At its upper por- 
5 tion, the inner diameter of the diaphragm support essen- 
tially corresponds to the circumference or diameter of 
the press plate and, due to this fact, the diaphragm sup- 
port can be made to enclose the press plate when it is 
lifted upwards. It is convenient that the diaphragm sup- 

10 port is so high that it encloses the press plate also in 
a non-lifted state so that satisfactory sealing is ob- 
tained during pressing. 

The diaphragm support is preferably formed as a la- 
mellar means, which as regards its appearance is essen- 

15 tially similar to the lamellar means comprised in the 
tray, and is adapted to hold a diaphragm which forms a 
pressure cell together with the press plate. Since the 
diaphragm is generally not removed or replaced as often 
as the workpiece is, it is an advantage if it is not nec- 

2 0 essary to remove the diaphragm support from the press 
when a workpiece or forming tool is to be removed from 
the press. 

An advantage of the lifting function in the press 
chamber as described above is that the replacement of a 

25 workpiece or a forming tool is facilitated. Instead of 
lifting a heavy annular support, which is arranged out- 
side the press, relatively high up in order to obtain ac- 
cess to the tray in the press chamber, it is thus suffi- 
cient to lift the diaphragm support so that a gap is pro- 

30 vided (which does not exist when a pressing operation is 
carried out) , the underlying lamellar means being easy to 
remove in the direction of the main axis of the press 
chamber, since there is no friction against the diaphragm 
support. The direction of the main axis of the press 

35 chamber is in a horizontal plane. An alternative is that 
the diaphragm support and one or more lamellar means are 
lifted up and the lamellar means which is/are positioned 
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therebelow are taken out whereas the remaining ones are 
left in the press. Subsequently, the remaining lamellar 
means can be lowered (with or without the diaphragm sup- 
port) by means of the actuating means to the bottom of 
5 the press chamber and, in a corresponding manner, these 
lamellar means can be lifted up to the intended position 
before a pressing operation. 

The internal lamellar means are advantageously 
loosely arranged on the bottom plate and on one another; 

10 however, a type of control elements are arranged in order 
to ensure correct placements . Due to the fact that the 
internal structure of the press comprises lamellar means 
which are loosely arranged on one another, it is possible 
to easily take these out separately or several at the 

15 same time. 

The divisibility of the tray arrangement results in 
several advantages in that the lamellar means can have 
several purposes; on the one hand, they may constitute a 
direct or indirect support for a working tool or forming 

2 0 tool on which for example, a metal sheet is to be shaped 

and, on the other, they can support or fasten various 
parts which are active in the press. For instance, a dia- 
phragm which together with the press plate forms a pres- 
sure cell can be clamped between two lamellar means or 
25 the uppermost lamellar means and the press plate. Alter- 
natively, the diaphragm can rest loosely against a shelf 
which protrudes from the uppermost lamellar means which 
corresponds to the above-described diaphragm support. A 
mat which is used to protect the diaphragm and is placed 

3 0 below the same can be fastened between two lamellar 

means. In a corresponding manner, the metal sheet can be 
fastened with the aid of suitable means. Likewise, the 
metal sheet becomes easily accessible after a terminated 
pressing operation by lifting one or more lamellar means 
3 5 that lie above the metal sheet. 

Due to the advantageous embodiment having 
prestressed lamellar means which have internal surfaces, 
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external surfaces, or both, that lack straight portions 
in the circumferential direction of the lamellar means, 
no external force absorber is needed. The press structure 
can therefore be made relatively open by the ends or any 
5 short sides of the press chamber wall, i.e. the external 
sides of the lamellar means, being accessible with the 
aim of inserting and removing the internal lamellar 
means. In the assembled press, part of the internal la- 
mellar means will preferably protrude at the ends of the 

10 press beyond the actual press body. 

The lamellar means which advantageously are used to 
form a tray are curved, such as for instance circular or 
oval as regards their shape. Each annular lamellar means 
comprises a wall configuration, i.e. a tray frame which 

15 defines a central hole. On certain occasions, it can be 

advantageous if the holes have an essentially rectangular 
or square cross-section in the horizontal plane, e.g. de- 
pending on the shape of the forming tool. If the internal 
surface of the wall configuration is curved, such as cir- 

20 cular this is advantageously provided by means of filling 
blocks of resilient material, such as rubber, which are 
arranged to make contact with said internal surface. The 
purpose of the filling blocks is, among other things, to 
serve as support for a forming tool. If the forming tool 

25 is large enough, the filling blocks can be excluded. It 

is also suitable to use filling blocks in wood compaction 
since a workpiece has the shape of a right-angled block. 
In addition, the purpose of the filling blocks is to ab- 
sorb and distribute forces and stress which are generated 

3 0 during a pressing operation. From the above it is thus 

clear that filling blocks are also useful when it is de- 
sirable to substantially maintain the geometrical shape 
of the space and the aim is only to provide further sup- 
port for the tool and a force distributing function. It 

35 is also to be noted that other cross -sections than the 

above mentioned are possible, e.g. depending on the shape 
of the forming tool . 
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The lamellar means in the tray according to the in- 
vention can be given the desired shape by milling or cut- 
ting. Different types of cutting are possible, a few ex- 
amples being water cutting, plasma cutting and flame cut- 
5 ting. Those skilled in the art will realise that this is 
a considerably simpler process than forming the tradi- 
tional compact tray by forging. There will also be a 
great simplification as regards transport of the lamellar 
means which are each relatively light, in comparison with 
10 transport of trays according to prior-art technique. 

Preferably, the tray or the lamellar means are made of 
hot-rolled steel sheet which subsequently is easily given 
the desired shape. In the present invention, it has been 
found that it is suitable to use a sheet thickness of 80- 
15 200 mm, preferably 100-150 mm, especially 100-120 mm. 

Due to the fact that the lamellar means are separate 
units which, by degrees, together are to form a tray, 
manufacture of them can be accelerated considerably. 
Thus, various lamellar means blanks can be machined in 
20 the respective stations at the same time. A first lamel- 
lar means blank can be machined in a certain station and 
when this lamellar means blank has been moved on to a 
subsequent station for further machining, a second lamel- 
lar means blank can be machined at the same time in said 
25 certain station. This parallel performing of different 

manufacturing steps thus turns out to be very beneficial. 
It is also distinctly easier to move a relatively thin 
lamellar means in comparison with a large traditional 
tray. Preferably, some stations can machine several la- 
30 mellar means blanks simultaneously. 

The lamellar means are easily transported to the lo- 
cation where the press of pressure cell type is intended 
to be used and assembled in situ. It has been found that 
the tray structure according to the invention having in- 
35 tegrated prestressing means functions excellently at 

typical working pressures (such as 2000 bar) for presses 
of pressure cell type. Instead of making a large and 
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heavy tray, it is possible to divide the structure into 
several plates which each weigh less and thus are easier 
to handle. 

Although the tray according to the invention advan- 
5 tageously is used in a press chamber which is enclosed by 
a traditional, forged press body, it has been found to be 
practical to make also the press body of force-absorbing 
lamellar means, and because of this fact the main part of 
the press can be manufactured in the same way and is easy 
10 to transport in parts which are subsequently assembled at 
the location where the press is to be used. 

It is also possible to assemble each lamellar means 
from two or more parts, which then by said winding of a 
band are connected to a coherent unit. 

15 

Brief Description of the Drawings 

Fig, 1 is a side view, partly in cross-section, of a 
press of pressure cell type according to one embodiment 
of the present invention. 
20 Fig. 2A shows the press of pressure cell type in 

cross-section along the line A-A in Fig. 1. 

Fig. 2B is a top plan view of an internal lamellar 
means of the type shown in Fig. 2A. 

Fig. 2C shows a plan view of a lamellar means in 
25 Fig. 2A. 

Figs 3A-3E are end views of different variants of 
presses of pressure cell type according to the invention. 

Figs 4A-4B illustrate alternative geometrical shapes 
for a tray frame. 

30 

Detailed Description of the Drawings 

Fig. 1 is a side view (of the long side), partly in 
cross-section, of a press of pressure cell type 10 ac- 
cording to one embodiment of the present invention. A 
35 central portion of the press of pressure cell type 10 is 
cut out of the Figure, an ordinary side view of the press 
being shown to the left of the central portion and a side 
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view in cross-section of the press being shown to the 
right of the central portion. The press of pressure cell 
type 10 is essentially made up of plate-shaped lamellar 
means. A force -absorbing press body is formed of external 
5 lamellar means 12 which are vertically arranged at a dis- 
tance from one another. Each external lamellar means 12 
has a central hole, the press body thus enclosing a press 
chamber in which the actual pressing operation takes 
place. An upper press plate 14 and a bottom plate 16 run 
10 through the central holes of the external lamellar means 
12. Between these plates, a diaphragm support 18 and an 
internal horizontal lamellar means 20, which abut against 
one another, are arranged. The diaphragm support 18 is 
plate -shaped and annular and thus has a shape that essen- 
15 tially corresponds to the internal lamellar means 20. The 
internal lamellar means 20 rests detachably on the bottom 
plate 16, whereas the diaphragm support 18 is arranged so 
that it partly encloses the press plate 14 (shown in the 
right part of the figure) with the purpose of ensuring 
20 sufficient sealing. 

The circumference of both the internal and the ex- 
ternal lamellar means 12, 20 (also the diaphragm support 
18) is defined by a relatively narrow, circumferential, 
external edge surface 22. A plurality of turns of a band 
25 24 of spring steel are wound round the external edge sur- 
face 22 of the lamellar means 12, 20 and the diaphragm 
support 18, the band 24 having a width which essentially 
corresponds to the thickness of a lamellar means 12, 2 0 
and a diaphragm support 18, respectively. The height of 
30 the band layer 24 of the lamellar means 12, 20 and of the 
diaphragm support 18 is about 100 mm and the layer can 
consist of one single long band or a plurality of joined 
pieces of band. When a lamellar means 12, 20, is being 
manufactured, the band 24 is wound round the same under 
35 resistance so that a compressing prestress is permanently 
induced in the lamellar means 12, 20. Fig. 1 shows that 
the tray according to the invention, i.e. the internal 
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lamellar means 20, is without external support at the 
ends of the press of pressure cell type 10 since the 
turns of the band 24 replace that function satisfacto- 
rily. For the same reason, the diaphragm support 18 does 
5 not have an external support. 

The right part in Fig. 1 is as mentioned a side view 
in cross-section of the press of pressure cell type 10. 
The cross-section is made at the middle of the press, 
i.e. along the main axis of the press chamber. The right 

10 part of Fig. 1 clearly shows that both the lamellar means 
12, 2 0 and the diaphragm support 18 are wound with a band 
24 on the respective external edge surface 22. The turns 
of the band 24 of the internal tray-forming lamellar 
means 20 and the diaphragm support 18 are, according to 

15 the invention, intended to essentially permanently limit 
the expansion of these, i.e. they should be able to re- 
sist the forces that are formed in the press chamber. The 
internal lamellar means 20 is annular, which thus means 
that it defines an internal, open space 26, being com- 

20 prised in the press chamber. A diaphragm 28 is arranged 
in the open space of the diaphragm support 18. The dia- 
phragm has a seal 30 against the press plate 14 and forms 
a pressure cell with the same. When in operation, the 
pressure medium is supplied to the pressure cell in such 

2 5 a manner that the diaphragm 28 expands. The open space 2 6 
of the internal lamellar means 20, which is placed below 
the diaphragm 18, is adapted to contain a forming tool or 
working tool. A metal sheet which is to be pressed 
against the working tool is arranged in a suitable manner 

30 above the working tool, the diaphragm 28 in connection 
with pressurisation being expanded and shaped on the 
working tool, which means that the metal sheet located 
therebetween also is shaped on the working tool. In addi- 
tion, the Figure shows a mat 32 which is arranged just 

35 below the diaphragm 28. The mat 32 takes part in the 

shaping of the metal sheet and protects at the same time 
the diaphragm 28 against wear and tear. 
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The external lamellar means 12 are, apart from the 
central hole, each provided with four circular apertures, 
two above and two below the hole. The apertures are 
adapted to receive coupling means. Through the circular 
5 apertures in all the external lamellar means included in 
the press body run coupling means 3 6 (two of which are 
shown) , for example a steel rod having threaded ends . The 
press -body- forming lamellar means 12 are kept at a dis- 
tance from one another by the fact that round each cou- 

10 pling means 36, between the lamellar means 12, there are 
distance means 3 8 having a thickness that is as large as 
the desired distance between the lamellar means. The dis- 
tance means 38 are made of a relatively rigid material 
and their inner diameter is larger than that of the cou- 

15 pling means 36 at the same time as their external meas- 
ures are essentially larger than the apertures arranged 
in the lamellar means 12. At the two external ends of the 
coupling means 36, outside the respective external lamel- 
lar means 12 which are included in the press body, there 

20 are stop devices 40 of which at least one has a fixing 

and clamping mechanism which is complementary to the cou- 
pling means 36. In the case when the coupling means com- 
prises a rod being threaded at its ends, the attaching 
and stressing mechanism can comprise a washer and a nut, 

25 the washer having external measures which are essentially 
larger than the coupling apertures of the external lamel- 
lar means. The four coupling means 36 are thus tightened 
to a predetermined prestress condition. This eliminates 
play and motion in the construction and at the same time 

30 contributes to the structural stability of the construc- 
tion as regards flexural rigidity, torsional rigidity and 
resistance to extension in all dimensions. 

A typical operating pressure inside the shown press 
of pressure cell type is 2000 bar. 

35 Fig. 2A shows the press of pressure cell type in 

cross-section along the line A-A in Fig. 1. The Figure 
shows that an external lamellar means 12 is plate-shaped. 
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The central through holes of the external lamellar means 
12 are defined by an internal edge surface. The hole is 
essentially quadrangular, but without actual corners. The 
"corner regions" are instead rounded and bend inwards 
5 into the wall so that a larger hole area is obtained. The 
radii of these inward bends are made relatively large 
with the aim of minimising the stress concentration that 
arises in the corner regions. 

The external lamellar means 12 is essentially quad- 

10 rangular and has rounded corners. The shape of the lamel- 
lar means 12 is adapted to the expected thrust which 
arises in connection with the pressing. Thus, the mate- 
rial quantity or the distance between the internal and 
the external edge surface is larger vertically than hori- 

15 zontally since the main direction of pressing is verti- 
cal . 

A plurality of turns of a band 24 of spring steel 
are wound round the external edge surface of the external 
lamellar means 12, the internal lamellar means 20 and the 

20 diaphragm support 18 which are shown in Fig. 2A, the band 
24 having a width which essentially corresponds to the 
thickness of the respective lamellar means 12, 20 (or 
diaphragm support 18) . Each band can be one single long 
band or a plurality joined pieces of band. 

25 Fig. 2A also shows that the internal lamellar means 

20 and the diaphragm support 18 are not supported by an 
external sidewall or the like, but are surrounded by an 
empty space 50 . 

Fig. 2B is a partial top plan view of an internal 

30 lamellar means 2 0 of the type shown in Fig. 2A. Thus, it 
is shown that this lamellar means 20 has the shape of a 
circle. Since the internal lamellar means 20 and the dia- 
phragm support 18 are prestressed by the turns of the 
band 24, no external limiting means are required and 

3 5 therefore portions of the lamellar means 2 0 and the dia- 
phragm support 18 can protrude from the ends of the press 
body as shown in Fig. 1. Since the internal tray- forming 
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lamellar means 20 protrudes, it is relatively easily ac- 
cessible, which is time-saving when metal sheets are re- 
moved, tools are replaced, diaphragms are replaced etc. 
Fig. 2C is a partial top plan view of the internal 
5 lamellar means 20 in Fig. 2A and shows a modification of 
the component in Fig. 2B. The internal lamellar means 2 0 
is at its internal surface provided with four shown fill- 
ing blocks 58 made of rubber, the filling blocks being 
provided for distributing forces that arise during a 
10 pressing operation and for supporting a quadrangular 
forming or working tool . 

Figs 3A-3E show end views of different variants of 
presses of pressure cell type according to the invention. 
The Figures thus show that the size of the external press 
15 body as well as the internal press chamber with a tray 
can vary. The tray can be made of different numbers of 
internal lamellar means, and the thickness of the lamel- 
lar means can vary. The internal dimension of the tray or 
load space is suitably within the range of 200 mm - 2000 
2 0 mm in diameter. However, it is possible to provide lamel- 
lar means having larger or smaller internal diameter. 

Figs 3A-3C illustrate some variants where an inter- 
nal lamellar means 60 is arranged between a diaphragm 
support 62 and a bottom plate 64. A press plate 66 is ar- 
25 ranged above the diaphragm support 62. As these Figures 
show, an external press-body- forming lamellar means 68 
can be made in different sizes and have different shapes. 
The size of the internal lamellar means 60 can also vary. 
Fig. 3D shows another variant having a tray which 
30 comprises two lamellar means 60a, 60b that are arranged 

between the diaphragm support 62 and the bottom plate 64. 

Fig. 3E shows a variant having a tray which com- 
prises four lamellar means 60a, 60b, 60c, 60d that are 
arranged between the diaphragm support 62 and the bottom 

35 plate 64. 

Figs 4A-4B illustrate alternative geometrical shapes 
for a tray frame or an internal lamellar means. Thus, 
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Fig. 4A shows an internal lamellar means 70 for a tray 
according to at least one embodiment of the invention, 
the lamellar means describing an ellipse and thus en- 
closes an oval space. The lamellar means 70 is provided 
5 with turns of a band 72 in the corresponding manner as 

previously discussed. Fig. 4B shows an alternative inter- 
nal lamellar means 74 with turns of a band 76. This in- 
ternal lamellar means has the shape of a super-ellipse, 
i.e. a closed curve having the equation |x/a| n + \y/b\ n = 

10 1, where the exponent n > 2. These lamellar means, as 

well as the ones shown in Figs 2B and 2C, are thus cir- 
cumferentially curved and provided with prestress for 
enabling independent force -absorbing function during a 
pressing operation. 

15 Although some preferred embodiments have been de- 

scribed above, the invention is not limited thereto. For 
example, separate lamellar means and the diaphragm sup- 
port can be varied in accordance with the current needs. 
In the figures the internal as well as the external sur- 

20 faces of the lamellar means have been shown curved along 
the entire circumference. As an alternative to this, the 
invention also offers the possibility of having only one 
of said surfaces of the lamellar means curved along the 
entire circumference. Another alternative is that both 

2 5 said surfaces are curved, but not concentric, i.e. dif- 
ferent amount of material may be present at different 
portions around a lamellar means. It should thus be un- 
derstood that a plurality of modifications and variations 
can be provided without deviating from the scope of the 

30 present invention which is defined in the appended 
claims . 



